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Life is short, and the Art long; the occasion fleeting;
experience fallacious, and judgment difficult.
Hippocrates, Aphorisms
As we enter the third millennium since the birth
of Christ, I thought it appropriate to review the his-
tory of venous disease. What have we learned and
when, and where can we expect to go in this rapidly
changing world? How does progress in our under-
standing of the pathophysiology, diagnosis, and
treatment of venous disease compare with that of
other disciplines? Have we moved or are we moving
apace with world progress? Are we on the threshold
of major advances, or can we expect more of the
same? As someone said, “Predicting is difficult, espe-
cially about the future.”
I remember at the close of World War II in the
late 1940s poring over Popular Mechanics and
Popular Science, intrigued by the predictions of the
way the world was going to be by the end of the cen-
tury. Most of the predictions were far off. Every
family was going to own a multipurpose vehicle, in
which you could drive on dry land or fly through the
heavens. Just imagine a sky filled with private planes,
the traffic being equivalent to a Los Angeles freeway,
dodging here and there! Strangely enough, little was
said about the massive jumbo jets that now consti-
tute the main vehicles for long-distance travel. There
were giant UNIVAC computers, but no one in the
lay literature predicted the impact of the transistors
and the miniaturization of electronics that followed.
Who envisioned the personal computer, far more
powerful than those of refrigerator-size during the
1960s and 1970s? Where was the Internet, the
worldwide web with its 800 million pages? True,
Dick Tracy introduced the “wrist radio,” but did not
foresee the explosion of cellular phones, global posi-
tioning devices, and all the other things that depend
on satellite technology. What happened to the 4-day
workweek and to all the leisure time that household
and business machines were supposed to provide?
We now expect more, work twice as hard, and
have—if anything—less free time.
So, it is with considerable audacity that anyone
undertakes to predict the future. It is far easier to
examine the past.
PROGRESS THROUGH THE AGES
Prehistory. When varicose veins or venous ulcers
developed in the first human is unknown. Other
mammals, apparently, do not have these diseases,
despite some of them having very long legs with cor-
respondingly high hydrostatic pressures (giraffes, for
example). Perhaps, the stage was set when our
remote ancestors came down from the trees and
adopted an upright bipedal existence. Thus,
Australopithecus afarensis, the famous “Lucy,” may
have been a candidate some 3 to 4 million years ago.
A more likely candidate is Homo sapiens, the “Cro-
Magnon Man,” who appeared 36,000 years ago and
lives today as modern man. Short lives, much squat-
ting, and a lot of physical activity may, however, have
prevented venous problems in primitive society.
Venous disease, therefore, probably appeared some-
time after the dawn of civilization.
Ancient Egypt. For the earliest reference to vari-
cose veins, we have to go back more than three mil-
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lennia, to the civilization on the Nile. The reference
appears in the Ebers papyrus, which was written in
1550 BC. It was said to have been found between the
legs of a mummy in the Theban necropolis. The
papyrus itself was copied from a series of books, one
of which dates back to the First Dynasty (3400 BC).
Apparently, the ancient Egyptians had some bad
experiences with varicose veins, because the surgical
therapy of these serpentine windings was advised
against for fear that potentially fatal hemorrhage
could occur.1
Further documentation of venous disease comes
from gross and microscopic examination of a
mummy found in the Valley of the Kings. Estimated
to be from the New Kingdom (1580-1085 BC), the
mummy had a shallow 3-cm ulcer located just above
the lateral malleolus. On the basis of histologic stud-
ies, which showed hemosiderin deposition, it was
concluded that the ulcer was most compatible with
a venous origin.2
Greece and Rome. Hippocrates, the “Father of
Medicine,” was the most famous and most influen-
tial physician (ιατρσς) in the millennium before the
birth of Christ. Born on the small island of Cos
around 460 BC, he lived in the “Golden Age” of
Greece, in the time of Pericles, Socrates, and Plato,
and died about 377 BC.3
He cautioned against “. . . wetting all sorts of
ulcers except with wine . . . for, the dry is nearer to
the sound, and the wet to the unsound, since an
ulcer is wet, but a sound part is dry. And it is better
to leave the part without a bandage unless a [poul-
tice] be applied.” He goes on to say: “. . . it is not
expedient to stand; more especially if the ulcer be
situated in the leg; but neither, also, is it proper to
sit or walk. But quiet and rest are particularly expe-
dient.” A spare diet, water, and gentle purging of the
bowels were also recommended. He advocated fre-
quent cleaning of the ulcer, debridement of circular
ulcers, and removal of granulation tissue.4
The author also notes that “. . . when a varix
occasions an overflow of blood in the part,” the ulcer
is not disposed to heal. He continues, “When a varix
is on the fore part of the leg and is very superficial, or
below the flesh, and the leg is black and seems to
stand in need of having the blood evacuated from it,
such swellings are not, by any means to be cut open;
for, generally, large ulcers are the consequence of the
incisions . . . but the varix itself is to be punctured in
many places, as circumstances may indicate.” He
thought that Scythians developed varicose veins
because they spent too much time on horseback with
their legs hanging down. He also noted that “The
bald are not subject to varicose veins; but should they
occur, the hairs are reproduced.”
Hippocrates had no conception of the heart’s
function and did not distinguish between arteries
and veins, both of which were thought to carry air.
He believed that diseases had natural causes and
were not the result of divine or demoniac interven-
tion. The Pythagorean doctrine of the four humors
(blood, phlegm, yellow bile, and black bile) was fun-
damental to Hippocratic medicine.3,5 An excess or
deficit of one of the humors was thought to be
responsible for disease. As irrational as this theory
seems to us today, it remained the basis for medical
practice for 2000 years!
In the first century AD, Celsus, the famous Roman
encyclopedist, advocated the use of plasters and roller
bandages for treating chronic, purulent ulcers. He
wrote that a surgeon should be youthful, have a
strong and steady hand, sharp vision, and an undaunt-
ed spirit, be filled with pity, but oblivious to cries of
pain.5 Roman surgeons had scalpels with blunt han-
dles that could be used for dissecting varicose veins.
Varicose veins were treated by avulsion with a blunt
hook and cauterization with a red-hot iron.6 The
treatment was performed without anesthesia; one can
imagine that this was not a pleasant experience.
Plutarch verified this in his description of a varicose
vein operation on the Roman tyrant Caius Marius,
who died in 86 BC.7 According to Dryden’s translation 
Marius . . . [had] . . . both his legs full of great tumours, and
disliking the deformity, he determined to put himself into
the hands of an operator; when, without being tied, he
stretched out one of his legs, and silently, without changing
countenance, endured most excessive torments in the cut-
ting, never either flinching or complaining; but when the
surgeon went to the other, he declined to have it done, say-
ing, “I see the cure is not worth the pain.”
Claudius Galen was born in the Greek city of
Pergamon in AD 130. Galen authored more than 100
books containing 2.5 million words, and his work
dominated medical theory and practice for nearly
1500 years.3 He advocated the use of a blunt hook
for the excision of varicose veins and taught that
ulcers should be treated by starving, purging, and
bleeding to cleanse the body of noxious humors.8
Galen cites the case of a man with a chronic ulcer
of the leg who was treated initially by means of the
excision of varicose veins proximal to the ulcer.
Although the ulcer healed rapidly, the surgical
wound remained open for a year. Venesection car-
ried out for 4 days allowed the wound to heal.5
Bleeding, thus, became the method by which
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wounds were purged of blood, before the blood
stagnated and decayed.
Galen had a very distorted view of cardiac func-
tion. He taught that diastole was the active part of the
cardiac cycle, that all the blood is made in the liver,
that blood from the right side of the heart passed
through tiny holes in the interventricular septum to
the left ventricle, and that, rather than circulating,
blood ebbed and flowed in an alternating motion to
all segments of the body.9 These misconceptions were
finally dispelled by Harvey in the 17th century.
Such was the rudimentary state of venous medi-
cine two millennia ago. At least some surgeons
excised varicose veins, but this operation probably
was rarely performed. By this time, ulcers were dif-
ferentiated from nonhealing traumatic wounds, and
some, apparently, were associated with varicose
veins. They were treated by means of washing with
vinegar or wine, application of various poultices, and
bandaging, not to mention the old standbys, purg-
ing and bleeding.
AD 500 to 1000. With the fall of Rome in AD
476, Europe lapsed into the period of chaos and
intellectual stagnation known as the Middle Ages.
Were it not for scholars working in the Muslim
world, who translated into Arabic most of Greek
medicine, these writings would have been lost to
Latin Europe.
Sadly, in much of medieval Europe 1000 years
ago, medicine was associated with magic and disease
with the wrath of God. So, it is unlikely that the
lessons learned during the Greek and Roman era
were applied outside of the perimeter of the Muslim
and Byzantine worlds. Byzantine surgeons ligated
varicose veins,10 and the use of an external stripper
was first reported by Albucasis of Cordova (AD 936-
1013).8 Avicenna (AD 980-1037), the brilliant
Persian physician and philosopher, believed that
ulcers drained evil humors and should not be
allowed to heal—a perception that persisted into the
19th century.8
AD 1000 to 1500. During the second half of the
Middle Ages, the “Black Death,” which reached
Europe in 1347, killed an estimated 25 million peo-
ple, or about one fourth of the population. Guy de
Chauliac (1298-1368), “the greatest surgeon of the
Middle Ages,” worked with the victims and con-
tracted the disease himself, but lived to write a mas-
terly description of the plague.3 For treating leg
ulcers, Guy used compression dressings of linen, to
which he applied an adhesive plaster made by boil-
ing together lead oxide, olive oil, and water.6 This
might be considered a precursor of the Unna boot.
Artists of the early Renaissance, led by the
incomparable genius Leonardo da Vinci (1452-
1519), dissected the human body to ensure anatom-
ical accuracy. Leonardo’s sketches of the veins were
not only an artistic triumph, but were also remark-
ably true to life.
AD 1500 to 1600. Venous valves were discovered
by Canano in 1547 and were first clearly illustrated by
Hieronymus Fabricius ab Aquapendente (1533-
1619), professor of anatomy and surgery at Padua.
He noted that valves prevented retrograde flow, but
thought they were involved in controlling the ebb
and flow of blood, according to Galen’s precepts.3,11
Ambroise Paré (1510-1590), the most
renowned surgeon of the 16th century, while acting
as the surgeon to Henri II, was taken prisoner in
1553 by the Spanish and, being unable to raise the
ransom, was offered his freedom if he could cure the
leg ulcer, which had been present 6 or 7 years, of his
captor, Lord Vaudeville.12 The ulcer was fed by a
large varicose vein. Paré proposed a rigid diet,
purgatives, bleeding, and bed rest. After local
debridement, topical treatment, and cleaning, he
massaged the leg from the foot upward and applied
a lead plate. Although Lord Vaudeville insisted that
he stay until the ulcer was completely healed, Paré,
knowing this would take a long time, negotiated to
be released when healing was 50% accomplished.
Reflecting the influence of Galen, Paré thought
that varicose veins were caused by the accumulation
of melancholy blood in men and that “suppressed
menstrual evacuation” was responsible in pregnant
women. He cautioned against meddling with chron-
ic varicose veins, for if they were cured, the melan-
choly blood might reflux to the “noble parts,” where
they might cause cancer, madness, or suffocation.10
Jean Fernel (1497-1558), the greatest physiologist of
the century, also explained varicose veins and ulcers
according to Galenic concepts, but anticipated devel-
opments in the 17th century by teaching that noth-
ing in medicine was outside the laws of nature and by
condemning both astrology and magic.3
AD 1600 to 1700. The 17th century has been
called, appropriately, the “Age of Reason.” Francis
Bacon (1561-1626) and René Descartes (1596-
1650) emphasized inductive reasoning and fostered
the concept that all things, including man, are
machines and obey the laws of mechanics. The cen-
tury also boasted some of the true scientific genius-
es of all time: Kepler, Galileo, Robert Boyle, and
Isaac Newton.
The discovery of the circulation of blood by
William Harvey (1578-1657) ranks as one of the
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most significant events in the history of physiology,
crushing forever the theories of Galen. In his book,
De Motu Cordis (1628), he argues that a ridiculously
large quantity of blood would have to be made by the
liver and absorbed in a given time if there were no cir-
culation.13 By compressing the visible veins of the
forearm, he simply but persuasively demonstrated that
the venous valves permitted flow in only one direc-
tion, toward the heart. Coupled with his anatomic
studies of the heart and blood vessels, these observa-
tions permitted only one conclusion: Blood circulates
and in one direction only. There was only one catch:
How does the blood get from the arteries to the
veins? Although Harvey postulated the existence of
capillaries, it was 4 years after Harvey’s death (1661)
before Marcello Malpighi confirmed their presence by
means of a microscopic examination of frogs’ lungs.
Richard Wiseman (1622-1676), sergeant sur-
geon to Charles II, noted the association between
varicose veins and ulceration and coined the term
“varicose ulcer.”11 For treating such ulcers, he advo-
cated a laced stocking made of soft leather (dog skin
was said to be best) that closely resembles today’s
CircAid appliance.6 Wiseman was opposed to the
surgical treatment of varices unless they were
painful, formed a large “tumor,” ulcerated, or bled.
Wiseman said if treatment was necessary, the sur-
geon “ought to begin with Purging and Bleeding,
not once or twice, but often repeated.” When these
measures failed, the varicose vein should be ligated,
then slit open to “cast out the gross blood.” He
goes on to say, however, that he had never met a
patient who wanted cure by means of ligature.11
AD 1700 to 1800. Leg ulcers were very com-
mon in 18th- and early 19th-century England.
About one fifth of the lower socioeconomic popula-
tion was afflicted, and an equal proportion of hospi-
tal admissions were for leg ulcers. The average
length of hospitalization was 15 weeks.14 Few ulcers
were attributed to venous disease, either because
they were uncommon or because the association
between venous disease and ulcers either was forgot-
ten or was not recognized. Still influenced by
Galen’s theories, many physicians in the 18th centu-
ry remained convinced that chronic ulcers, especial-
ly those of the legs, were caused by the presence of
noxious humors and that the ulcers functioned as
drains, allowing the humors to leave the body. This
posed a dilemma, because if the ulcer were to heal
completely, the evil humors might accumulate and
damage other organs, perhaps fatally. The alleviation
of symptoms was justified, but to effect a cure might
be risky. One approach was to apply various irritants
to keep the ulcer open and draining. Another, more
imaginative option was to create an artificial ulcer on
the neck, arm, knee, or along the spine (called
“opening an issue”). These surrogate ulcers could
be kept open by inserting peas into the cavity. Then,
when the alternative site was draining properly, the
leg ulcer could be allowed to heal.15 Before the 19th
century, physicians, for the same reason, considered
bleeding to be proper treatment.6
A related concept was the theory, then prevalent,
that phlegmasia alba dolens was caused by the accu-
mulation of milk in the legs of pregnant or postpar-
tum women, when the fetus or newborn could not
consume all the milk produced (hence the term,
“milk leg”).
For those seeking to cure extremity ulcers, a vast
array of topical agents were in use, some benign,
some frankly toxic, and all empirical. Although this
approach was popular, it was scathingly criticized for
its lack of scientific merit by John Bell (1763-1820)
of Edinburgh, who was convinced that enforced bed
rest and leg elevation were the keys to healing
venous ulcers.15 Bandaging the leg was a recognized
alternative to prolonged bed rest. The most success-
ful and popular technique was that of Thomas
Baynton (1761-1820), a Bristol surgeon, who
applied adhesive strips to the ulcer and pulled as
tight as the patient would tolerate.10,11,15
AD 1800 to 1900. During the 19th century,
many surgeons accepted the hypothesis that varicose
veins were responsible for leg ulcers and believed
that interruption of the saphenous vein would has-
ten ulcer healing. Sir Everard Home, the first presi-
dent of the Royal College of Surgeons, Sir Benjamin
Brodie, and the French surgeon Velpeau popular-
ized several simple procedures that could be per-
formed rapidly. However, the high rate of infections
(a significant number of which were fatal), pain dur-
ing the operation, and less than spectacular results
dampened the enthusiasm for surgery.15
The introduction of anesthesia by Morton on
Oct 16, 1846, and antiseptic surgery by Joseph
Lister in 1867 had profound and almost immediate
influences on surgical practice. Pain was eliminated,
and infection, the nemesis of surgery throughout
history, could now be minimized. A varicose vein
operation was performed with the patient under
anesthesia in Finland as early as Feb 16, 1847.16
The concept of “varicose ulcer” was challenged
by John Gay, who thought that the term was mis-
leading and should be replaced by “venous ulcer.”
He pointed out (in a book published in 1866) that
ulcers of the “varicose” type could exist without
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varicose veins and, conversely, that varicose veins can
be present for many years without any ulcers or
bronzing of the skin.15 He found, instead, that
ulcers and skin changes were invariably associated
with (post-thrombotic) disease of the deep veins, of
which varicose veins may also be a complication. Gay
noted that although ulcers may heal after the liga-
tion of varicose veins, on follow-up examination
both the ulcers and the varicose veins often reoccur.
He postulated that healing may have nothing to do
with venous ligation, but rather is a consequence of
the perioperative period of bed rest.
Toward the end of the 19th century, Friedrich
Trendelenburg popularized ligation of the saphe-
nous vein in the upper third of the thigh through a
3-cm incision—an operation designed to prevent
reflux flow in incompetent saphenous veins, but
which was performed well below the saphe-
nofemoral junction. Patients were hospitalized for 5
weeks.8 (He boasted that he could do the operation
so fast that no anesthesia was required!)
Martin, in 1878, introduced a rubber bandage and,
around 1883, Unna, the prominent German dermatol-
ogist, developed the noncompliant zinc oxide and gela-
tine paste dressing, which, with minor modifications,
remains in use today.6,11,17 Sclerotherapy was first tried
and then abandoned because of complications.
Toward the middle of the century, Rudolf
Virchow proposed his familiar “triad” and established
the relationship between propagating deep venous
thrombosis in the legs and pulmonary emboli.
Trendelenburg, Sir Benjamin Brodie, and Georg
Perthes, devised their well-known tests for superficial
venous incompetence and deep vein obstruction.11
AD 1900 to 1950. The accomplishments of the
first half of the 20th century set the stage for the
modern era. They include the introduction of vein
stripping, perforator ligation, sclerotherapy, heparin,
and phlebography, to single out a few, as well as
important advances in venous physiology and
pathology. John Homans emphasized the impor-
tance of flush ligation of the greater saphenous vein
at the saphenofemoral junction.18 He believed that
post-thrombotic damage to the deep veins was the
probable cause of leg ulcers and that “venous stasis”
was the important factor.19 Gunnar Bauer’s studies
of the natural history of venous disease are frequent-
ly referenced even today.20 Pertinent to our present
interest in the subfascial endoscopic approach to
perforator vein ligation (SEPS) is the work of
Robert Linton,21 who was convinced by his anatom-
ical dissections that incompetent perforators play a
major role in the genesis of venous ulcers, leading
him to recommend their subfascial ligation, and the
work of Frank Cockett,22 who coined the pic-
turesque term “ankle blow-out syndrome” and
advocated extrafascial ligation of perforating veins.
AD 1950 to 2000. In the last half of the 20th
century, much progress was made in the field of
venous disease. Many of the contributions came
from members of the American Venous Forum or
from their mentors. The SEPS procedure has
decreased the incidence of wound complications
associated with open procedures. Ingenious opera-
tions, such as valvuloplasty and valve transplantation,
have been devised to restore valvular competence,
and balloon angioplasty and stenting have proved
useful in treating certain venous stenoses. Skin sub-
stitutes (Apligraf) and growth factors are being
investigated as measures of accelerating ulcer heal-
ing. Compression therapy now includes nonelastic
(CirAid) support, improved gradient elastic stock-
ings, and intermittent compression devices.
Duplex scanning has not only facilitated the non-
invasive diagnosis of acute and chronic venous dis-
ease and made evaluations more accurate, but it has
also furnished a powerful tool for studying the nat-
ural history of venous thrombosis and the patho-
physiology of venous disease. Clinically applicable
plethysmographic methods that have proved useful
for evaluating the physiologic status of limbs with
chronic venous insufficiency were developed.
Significant progress has been made in the pre-
vention and treatment of venous thrombosis with
the introduction of low molecular-weight heparin
and catheter-directed thrombolysis. The coagulation
cascade and intrinsic thrombolysis are much better
understood, and the mechanisms precipitating
venous thrombosis and modulating thrombus devel-
opment are now being studied at the molecular
level. How venous hypertension and venous conges-
tion produce lipodermatosclerosis and ulcers is the
subject of ongoing investigations. Finally, efforts
have been and are being made to devise a universally
applicable and practical method for classifying acute
and chronic venous disease (CEAP).
THE CONTRAST BETWEEN PAST AND
PRESENT CONCEPTS OF VENOUS
DISEASE
As this review shows, real accomplishments in
venous disease were few and far between until the
middle of the 19th century, from which time they
have moved at an accelerating pace. But before we
chuckle too much about the bizarre theories and
remedies that prevailed in the past, we must remem-
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ber that they were originally inspired by rational con-
siderations, in which the physicians involved had
every reason to put their faith. Even today, some of
our cherished beliefs are no doubt fallacious and will,
in the future, be regarded in the same way as we
regard those of our predecessors. There is no reason
to believe that people in years gone by were any less
perceptive or intelligent than those of us privileged to
live in the 20th century. Quite the contrary: Few
intellects have come close to approaching, much less
matching, those of Socrates, Aristotle, or Plato in the
ancient world or the savants of the Roman or
medieval world. What they lacked was a foundation of
knowledge gained from critical observation and, even
more important, a scientific method for interpreting
the facts. In particular, as Saint Thomas Aquinas
pointed out,23 “the argument from authority is the
weakest,” which was exactly the predominant
approach during the Middle Ages until the dawn of
the Age of Reason. In this context, we can understand
how Galen’s theories were accepted for so long.
We should also remember that we now have the
tools necessary to think about a problem. Without
basic anatomic, physiologic, pharmacologic, or micro-
biologic information to go on, medical progress
would even now be impossible.
ARE WE MEETING THE CHALLENGE?
We can congratulate ourselves on making solid
progress in the field of venous disease, but, admitted-
ly, our accomplishments appear somewhat less spectac-
ular than the amazing advances made during the past
century in many other areas of science and technology.
Where is our equivalent to a man on the moon, to
computers and the Internet, to organ transplantation,
to mapping the human genome? Even our sister field
of arterial surgery has made therapeutic strides that
appear to overshadow those made in venous disease.
In part, this can be attributed to the anatomy and
physiology of the venous system, which is vastly more
complex than that of its arterial counterpart.
Except for valvuloplasty, valve transplantation,
and the ligation of perforators—procedures per-
formed on only a small proportion of patients—
therapy for venous ulcers has changed little since the
early part of the 20th century. At present, these pro-
cedures, superficial vein stripping, and limb com-
pression are basically all we have. Now, we are chal-
lenged to find better ways of treating venous ulcers,
better ways of limiting or possibly preventing post-
thrombotic damage to venous valves, better ways of
preventing venous thrombosis, better diagnostic
methods—and the list goes on.
Another problem that has held back advances in
venous disease is a relative lack of interest. Surgical
residents and vascular surgical fellows are far more
attracted to arterial disease and pass down venous
operations, such as ligation and stripping of varicose
veins or skin grafting of venous ulcers, to the resi-
dents in their first and second years. Moreover, leg
ulcers are considered diseases of the elderly and do
not have the glamour of diseases that strike children,
young adults, or middle-aged people in the prime of
their lives. The American Venous Forum and other
organizations are striving to heighten interest in
venous disease to reverse these trends.
QUO VADIS?
In November 1999, this question was asked of a
panel at the Third Pacific Vascular Symposium on
Venous Disease, prompting a number of suggestions.
Multicenter prospective randomized trials are
needed to compare the relative efficacy of surgical
therapy (valvuloplasty, valve transplantation, SEPS)
with nonoperative (compression) therapy for the
treatment of venous leg ulcers. Because of the limit-
ed availability of autogenous valves, the feasibility of
using cryopreserved allografts, xenografts, or syn-
thetic valves is worthy of investigation. Long-term
studies are needed to determine the optimal man-
agement of acute deep venous thrombosis, the goals
being to minimize residual venous obstruction, pre-
serve valve function, and reduce the incidence of the
post-thrombotic syndrome. Results of percutaneous
endovascular therapy (balloon angioplasty and stent-
ing and mechanical thrombectomy) need to be crit-
ically reviewed.
Fundamental questions concerning the mecha-
nism by which venous hypertension leads to lipoder-
matosclerosis and tissue breakdown will require the
services of the basic science laboratory, if they are to
be answered. Although significant progress has been
made, much more work needs to be done. Further
hemodynamic investigations are unlikely to shed
additional light on this problem, because the
answers lie at the molecular level. This, in my opin-
ion, is potentially a most important field of investi-
gation and one that may modify the treatment of
chronic venous insufficiency. Also, at the microvas-
cular and molecular levels, the mechanism by which
clots form and how thrombus affects the venous wall
and damages venous valves are fertile areas for con-
tinuing research.
As experience increases and further information
is acquired, modifications will become necessary in
CEAP, and other reporting standards will need to be
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developed to address specific aspects of venous diag-
noses and therapy.
Accurate demographic and epidemiologic studies
are needed to provide up-to-date information
regarding the incidence and prevalence of deep
venous thrombosis and chronic venous insufficiency
in the population at-large, as well as in various
socioeconomic groups. This information is necessary
to evaluate the impact of these diseases on society—
an impact that may be substantially greater than gen-
erally appreciated in government circles, especially as
the population ages.
Efforts should be made to educate the laity,
allied health professionals, and primary care physi-
cians about venous disease. There is a deplorable
lack of information, and much that is available is
incomplete or misleading, fostering misconceptions
about what venous disease is and what can be done
to treat it. With its VEIN web site, the American
Venous Forum is reaching out to physicians as well
as to the general population.
Many of our colleagues in other medical disci-
plines are not even aware that surgical intervention
is effective in treating chronic venous insufficiency.
Ways of sharing our particular expertise with
internists and basic scientists and of fostering pro-
ductive interchange should be sought. Also, efforts
to establish closer international ties should be made
to facilitate the dissemination of information.
THE FUTURE
As we enter the new millennium, these problems
should be taken as a welcome challenge to let the new
century witness major strides in understanding and
treating venous disease. Progress has been good, and
now we should be approaching the exponential phase.
What we need is a breakthrough—a new paradigm—
and this is likely to come not from further hemody-
namic studies, but from the molecular biologic labora-
tory. We can apply all the leg support we want, ligate
all the perforators we can detect, and restore function
to all the incompetent valves and still be no further
along in our understanding of venous disease. Let’s
take a fresh look at the evidence from a dispassionate
perspective. Make no mistake, understanding and
treating venous disease is hard work.
The prospect of entering a new millennium is
exciting, but nonetheless intimidating. Reflecting on
the past, however, suggests that the human animal
has always been able to rise to the occasion. Rather
than portending Armageddon, the new millennium
promises hope for a better world. 
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